
ED 183 411

AOTBOR
'TITLE

INSTITUTION

SPONS AGENCY
PUB DATE
GRANT
NOTE

EDRS PRICE
dESCRIPTORS

ABSTRACT
The purpose of thls module is to acgumint students

.with ", terms prime, comtosite, and factor. This'is done by offering
a defin tion of.each term, then reinforcing Its meaning through
adtivities. (Author/MK) -.

DO6INENT vitsong
. c

ST 030 320

Snyder, Pat'
Prime Numbers; Topical Mcdvle fel' Use in a
Mathematics Laboratory Setting.

.

Regional Center for Pr-Coll. Mathematics, Denver,
Colo.
National Science Folvidation, Washington, D.C.
74

NSF-GW-7720,
.32p.: For related documents, see SE 030 304-322

MFO1/pCO2 Plus Postage.
*Activities: Division: *Learning Latoratories:
Mathematical Concepts: Mathematics Curriculum;
*Nthematics Instruction: Multiplication: Number
Concepts: *Prime Numbers: Secondary Education::
-*Secondary .9chcol Maheittatics: Work,eets

v

1111.,I1

-.

S.

*****4t**************************************************************t**
* Reproductions supplied by EDRS are the best that can be made

from the original dodument.
*********************************************************************



IOU( A TION & WELFARE
NATIONAL INSTITUYE OF

If Oil( A T ION

f't MvIriSION I() HIPtt(11)tiGt I ril!.
MAII MAI WV. 1.0 t'N (HAN1f4) BY

to nn An I v tn, I1IIVtII 1140A4
PlON 9/.21.AN( A 1 ION OR ICON

II Poi N IS Of vt1IW ()H ()PINIONS
I Oln NO! Ni t SAW%) Y WtPI.

'nf N I O$ I n( nAt NA 1 .( )r11, t t) If 01
A I. ON nON: kit POI I( Y

10 Tilt f 1)tWAIIONAt Ill SOW-ICI ti
cltiMAtIfIN kl NIT It

.A 'Rublieption of

niversity of Denver .

Mathematics Laboratory
Regional Center for
Pre-College .Mathematics

Dr. :Ruth X. Hoffman, Director. ,f

;

'11flatOrtiat yes prepared with the suppor't of

44a4a1 Saienc4,FoodOtatvG2aqt #-00-770



't

MACHO! GM; 4

10;

12110.1MIE
This module may be used in wvariety Of ways.

.1. Groups of ktudents, may be assigned to
various experiments according.to past
performance.

2. The class may WS divided so each group
has a group leader who has the ability
to help the other students..

3. Teachers may use a group-method of their
own choosing or the entire class.

Materials
- 0

.Teacher must provide:

t421. ;"es' ccilce (1. S. #101 be), ( 3.

1. 8 cubes),
cubes).

2, use 4
of each
(A.S. #5 -

3. 174 cards: (A.S. #7 - 101 of one color,
and 73 of another color.)

4c4:1;:TAI:::.-

different-colors with 12 chips

. Time Schedule
/

.During field testing, this module took an
average of fifty-minute olass
periods to 5oomplete..

A

4

OBAGTIVICS

*The student will be able. to f actor any natural
number into integeri.

' -

.The student wifl be abli to distinguish:6etwesn
prime and composite number*.

\

.The student will be able to write prime factors
for pommel's numbers.

.--

O'SRVIIN1

.The purpose of this modulo is to acquaint stu-.
dents wl.th the teims,prime, ccaposite, aid
factor. This is done by offering a defiiitial
of eaoh ter', then reinforcing its meaning
through activitias.

pot
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Aotivity Sheet #1

Materiels noededs

/
A.

4

1: light number cubes, each numbered
14.\

2; A supplof 48/plastic liquere chips
3. Student Worksheet #1

......AB. Teacbing suggestions'

1. The: purpose of the first activity is
to give the students an opportunity
to practice; finding faotors of nue-
bore. Ordinary nuaber Cubes, num-
bered 1-6 will generate niabbri 8-48.

2.. The game mfly be altered by the addit-
ion of a "challenge" aspect by an
opponent if a combination is not seen.
by the playyr.

C. Solutions:

8 1,8; 2,4
9 1.9t

10 1,1 ; 2,5
11 i,ii
12 1,12; 2,6; 3,4
13 1,13
14 1,14, 2,7
15 1.15; 3,5
16 1,161 2,8; 4,4
17 1,17
18 1,18,

0 '19 1,19
20 1,20; 2,10; 4,5

J.

,
°7r

21
22

1.211 3.7
1,221 241

23 1,2X-
2/4 1,2)4; 2,12;
25 1.25; 3.5
26 1,26; 2,13

27 , 1.27; 3.9
28 '1,28; 2,14;
29 1,29
30 1,30; 2,15;

4.
,j 31 1,31

32 .4.32: 2,161
33 1131i 3,11
34 1,34; 2,17

35' .1.35: 5.?
36 1,36; 2.18;

37 1.37
38 1.38; 2.19
39. 1.39: 343
40 1,40;'2,20;
41 1,41
42 1,42; 421;

J43. 1.43
44 1,441 2,22;
45 1.45: 3.15:
46 1,46; 2,23
47 1,47
48 1,48; 2,24;

n.

111
-.7-

4,10; 5,8

3,141 6,7

4,11
5,9

3,16; 4,12i 6.8

3,80,4,6

4',7

3,10, 5,6

3,12; 4,9; 6,6

,

444

Activity-Sheet #2

A. Materials needed'

1. Student Worksheet #1

B. Teaching suggestions'

1. This exercise makes reference to the
gams on Aotivity #1. It mey be helpful

>it



for the stuants to have their score
sheets (Student Worksheet 01) avail-
able.

2. A class discussion of the terms "prime"
and "composite" i adviesd.

C. Solutions,

1. Prime possibilities'
11, 13, 17, 19,23, 29, 31, 37,
41, 43; 47.

.2. All others are composite.

3. The priie numbeis resulted in only
one reotangle, i.e., 1 x N.

4. More points were socreeif the sum was
composite.

1

IV.

III. Activity Sheet 01

A. Materials needed:

1. A number cube narked 2 to 7.

2. A paper and pencil for scoring.

D. Teaching suggestions,

1. Discuis the ter: "factorm.

2,7 The students should be encouraged to
de4e1op a strategy for scoring points.,

C. Solutions,

1. The number called shOald be a multiple.'
of 2 to 7.

2. Primes or multiples of primes greater
i than 7 stilt never score points.

At

A

TGC

-

1The'number 420 is the leastioommon
r multiple of 2 to 7 and wilkecore.

a. point every time.

4, A variation of this would be to alter
the nuahers on thwoube and`find the

Activity Sheet #4
A. Alterials needed, ,.

1 Studnt Worksheet 0141 4 - 4B
2. Felt marking. pen,.

B,.Teaching summostiow.

1. The graph in this eXerotop.is formed
by tio Cartiesian Ilroduct of the nivabers.
2 toilia-ard their *Ise factors, i.e.

e number, prime factors.

.2. It may be best to do the first few 'to-
gethor as a group.

The terms raw and column are dfined to
bes

row - horisontal
column - vertida/

4. This graph provides more information
than the Sieve of.ftostothenee, but it'
Iry help to use both..

4
C. S4luticoss

1. (See.appendetgraph)

2. AU of the oolumns ocntain a black
square.

wofe DML



,

\3. Only thpee rows labeled by-a prime
numberJhave allaokIsquarel

4. Rows wiih 2, 3i 5,-7. 11. 13, 17,
19. 23. 29. 31, 37, 41

5. Revs without 41 6, 8,1, 10, 14
15, 10,:18,.70,-21,22, 24, 25v

26, 27, 78, 3002,13, 3405, 36,
38, 39, 40.

Yes. The,top cli;gonal contains black'
slares that identif$,the primes.

7. Por the number thirty, .2, 3, pad 5
are marked. The prime factors of
30 are 2, 3, and 5.

8. Prime factors:

12'm 2 x 2 x 3
y 25 m 5 x 5

17 prime
38 m 2 x 19
41 prise's

N.

V. 404,mity Sheet 15

A. Materials neededs

.1. Three &ice (1) 1,20,4,5,61
(2).2,3,4,5,6,7; ( ) 1,9,11,1J 17.19

2. Student. Worksheet #5 Gam
3. Markers - chips, paper blips, sto.

(They should be different flax each

ownership can be identifi .)

playerso that at the the.game,

B. Teaching suggestionss
t J

1. This'eamo 4s designed to:help students

I.
t

:rQ.4

*4Sf.

VI:

distiniuish between prime and composite
numbers.

2.. The suggested numbers for.marking the
oubes may be changed to inccmporate the
entire bout. .

1. Anything - paper clips, chip's, beans.
etc. can be used as barkers- on the board.

.1"

C. 'Solution-se

1. Note that the only time a prime can be
covered is whn a I appeart on ofié of the
die and a prime on another:

2:: Solutiiins will vary from gasie-to;game.'

ActivitySheet #6

Materials'neededs
,

1.. Student Worksheet "

B. Teaching suggesiionss

1." The notion Of forkinetactor netWorks
or trees can be presented as a group
exercise:NWhen forming factor trees,
the squdeni.,needs to check all the
primes up.to the squire root of the
nunber. Insist on this procedure be-,
fore allowing the studetst to,label a
number prim.

It is not necessaryilthatla prime be
selectad firet in forming.factor,networks.

3 . The rules may need mere explanation, s-
pecially divisibilitby three.

4. It may be a good time to introduob the
,term .!multiple".

174 U of 9ML
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C. Oolutiomst

A

1. Lu. 2, 4, 6, 8, 10, 12, 14, 16,
18, 20, 22, 24, 26, 28, 30

T 3,-1'6, 9, 12, 15, 18, 21, 24,
27, 30, 33, 36, 39, 42, 45

a 5, 10, 15, 20, 25,-30, 35,
. 40, 45. 50. .55. 00. 65, 70, 75

2. All even,numbers end with
0, 2, 4, 6, 8

237 is divisibl by 3 since
2 + 3 + 7 m 12 ind 12 is divisible
bY 3.

4
32(

2

.16

)_

420

Activity Sheet'?"

A. Naterialos neededs,

`I. Deck of PRIKE cards and NUNN= cards.

Number %Mbar of cards
2' 12
3 10
5

11 4 \

13 4
17. 3

3
23 2
29 2
31 2

.orr.

=Lb&

4.

and ,ome eaoh of 37, 41/ 43, 47, b,
67, 71: 73, 79.-83, 89, 97.

MI Link
Card'numbers 1 to 99, plus two "Wild
Cards" to be used as any prime factor
the holder chooses.- .

If the decks 'are mode up on different
colors, cards, they will be *seer to

,keep separated. You may want to upe
different colored marking pens as-well.

1-T--4111114-, is designed to give students
practice in finding prime factors of
counting irmbers.

Two or more students oan play the game.

";.

12
'74 U of DML) .
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sourriciss. rat To Porta AND POSTrEST

ballot

1. b

2. bA 10

3. d

4, 1, 2, 3, 5,,6 and 30
5. 1, 2, 3, 4; 6, 8, 9,.12, 18,-24, 36 and 72

6. 1, 2, 7 and 14

7. 1, 7. 13 and 91

8. 1, 2, 3, 4, 6, 8, 12 and 24.

rsiatma

1. 31c 3 x 3
2. 5 x.17
3. Prins
4. 2 .x 2 x 5 x
5.- 2 x 3 x 41
6.- ?rine

x.2 x 7 x 7 x 19-
8.- 11 x#101

9. 2 x 2 x.2 x2x2x2x2
10. 71 x 73 .

4

TG- 7
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Prime Numbers

,

%

1. A.prime number

a) has only oini digi%

r

10 is divisible only one and itself

c) is divisible by a number other thin/one and itself

d) is always odd.

^

2.\ A factor

.a) can only be prime

4'b) divides a number evenly

c) is .a even

d) divide very number.

3. A composite number

a) can be prime

( b) has more than one digit

c) cannot be odd ,

d) ip divieible by numbers oth-ir
. number itself.

than one and the

4
Lind at least four !Wilber, that will divide evenly into each number listed.

5. 72

6. 14

, lorrao 91

8. PIM all the nuibers that will divide even* into 24.

e*

4

II

OD '74 U of DMI.



Prime 'Numbers Activit'y Sheit 1401

asumaisamia
Number of players. Two or'more

Materlaiis Eight dips labeled 1 to 6
Forty-eight claps
Studnt Worksheet #1

,//
/- t

,

et

,

i I.,/, //
,' r .../

Object of the games Make as many rectangles as possible with thelitipst

lt,
.Rules,

Each player,rolis two 4.1.0., and the person with the grewtest sum be-

gins, The first player ralls the eight dice and determines the sum. He

selects the nuMber of chips carresponding the sum and bsigins making a

rectaagle using All the chips. He records tbe dimensions of the rectangle

on the,soore sheet )sad attempt! to Sake anothey reotaagle using gal the

chips. The plarer scores a point for every rIgotangle. Each plf.yer is .

allowed five sinutee for his turn. '

The winner is determined by the player who has the most points after

thra rounds of play. 4

0 '74 U.of DML.
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Primo Numbers'

Piaries Sus of the Dice
Xaas (No. of Chive)

L.

First turn

Second turn

Third "tulle

Total-

Student Worksheet #1

Dimensions of
the Rectangle

Pointt

Firit turn

Second turn

Thira turn

Total

4

First turn

Seccmd turn

Third turn

Total

-( First turn

Second tOrn

Third turn

Total

.44

44.

...=0,

-ee

First turn

Second turn .

Third tUrn

.Total

A_

s.

...

'74 U of DML



Prime Numbers \ Activity Sheet #2

-Thi word miter in this module refers to the papitivo whole

numbers& (1, 4, ...)
,

A commesite, number is one *itch oan be written as * product' of two

whole numbers other,than 1 and itself. Examples_ Six-is composite/since

6 . 2 x 3.

A vitae number is one Which can be written ask as a product,.of 1

al itself. Examples Five is prime since it can be written only ai a

produot of 1 and 5; i.e., 5 1 x"5.

Examine the score sheet on Student Worksheet #1. Which numbers were.

prime?' Which.numbers were composite? What method did you use for deter-

Mining lie number was prime or composite? Can you score more points if

tho sum of the diol is prilb or if it is composite?

1.

a

,1

'14

0 U of DML



Prime Numbers

11

A

Aotiviy Sheet #3

- A factor is,a whole-Timber which divides evenly into another number.

Itssimlasio 1, 2, 3, 6 are Octave 6.

fACTORS WJI

Number of playerss 'Two or more

Material's A die labeled'2 through 7

Objeot of the games Call a number which'his as a factor the number turned
up on thoidie.

Euless
(

Each player rolls the die and the player with the highest number begins.

The first player begins by oalling a number and then rolls the die. If the

number turned up on theldie is a factor of the number called, he soores;a

point. Privatised clockwise until every player has had ten opportunities to

r011 the die. A point,,is scored whenever a factor turns up. The player with

the greatest number of points is the winner.

A

Did you find that certain nulbers called were more apt to score points
than 'others?

What happened if you called the number 11 or 17? What were your chances

Of scoring points? What about the nuiber420?

.

iv

Zo

1

'74 U 6f (AC



Prime Numbers Activity Sheet #4

-In erderlo determine whioh number's' prime aneishich numbers

7are oompoeite, it is best to go aboutth search in a systematic way. '

Look at 'Student Worksheet 04. Consider the Aumbers along the bottom

6orisonal) as the nukbers we want tO o'xamine. The numbers along the

side (v:ticial), are the factor,. 411

Fi the number'2 along the bottoiRtiorisontall. Shade the square

where the column and row containing the number 2-21ntersectI Shade all

the squares in,the row labeled with thb number 2 that have number 2 as

a factor.

Examples .

2

Co tatthe next column that does not have any shaded squares,(the

column bibelot), with the number 3, in-this case.) Shade the square where

the column and row labeled with the number 3 intersect. Shade all.the

squares in the row labeled with the number 3 that have 3 as a factor.

Examples.
1

3 4 5

Co to the next column:that does not have any shaded psalms (the

\41
column labeletwith the number (5, in this cade.):, Shade the square where

e column and row labeled with tho number 5 intersect. Shade all the

squares in the row labeled with tho number 5 that hive 5'as a faotor.



Prisms Numbers

&ample:

5

4

3
2

(

_

_

3 4 5 6 7 8 9 1013. .

I.

Activity Sheet #4A

Continue with the above process until Student Worksheet #4 is

completed.

4

99

1

r.

14) '74 U of DM
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. Prime Numbers Student Worksheet #4A

0

Examine the chart on Student,Worksheet #4. Do all the columna haye

,a block square? (Columns are vertical.) Do all the rows have a black

square? (Rpws ate horizontal.)
-

Each row is labeled with a number, 1-41. Make a list on Student

' WC4ksheet #4B of the numbers representing rows with a black square, and

a list of the nbmbers representing rows which do not dontain blaCk squares.

Is it.possible to find the prime numbers by looking at a diagonal?

Look at the column labeled 30 on Student Worksheet #4. Which squares

are black? What are the pri e factors'of 30?

,Complete Studel, Workshe t

4r.

"c.

0 '74 U of DMJ.,
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Prise Numbers

Rows with at least on black square

Rows without a black squaa

Student Worksheet "3

.Oanyoti describe a method for find1n4 prise numbers from the chart?

atot

Vhat are thevprise factors of 10?

Find the prise factors or each of the following.

1, 12 .
2. 25

3. '17

4.. 38

5. la

A

a.

96

ix

7

a ^

-4P '74 9f DML
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.Prime Numbers

. .

Number of pleyeres Tim) or sort

Activity )3heet

Naterialss A distinct color of chips for each player
Student Vorksheet #5 (liee boerd)
Three dice Sarkeds 1, 2, 3, 4, 3, 6t (2).2, 3, 4; 5, 6, 7;

3 1, 11, 13, 17, 19

Objeci of the gamei Cover as many squares on the game board an posmible.

Rules

Determine the first player by the person who rolls tho highest sum on ,

the 'dice, then continue play in a clockwise manner. Mach player needs to

awe a supply of a certain .color of chips to identify, the squaxeS Whioh

belong to hi*. Player one rolls the dioe, then tribe to fdrm as ashy

products as he possibly c!Ln, using the nulbers on the dice. H. places a

chip on sect; prodOct on the game board; if he, is abl to cover a prime, he

may place three chips on that square. Tho player with the moof thips on

the board after, each'person has had five turista is the winner. Once a square

is. covered, it cannot be covered again.

Examplee Die faces are 2, 4, 9 -- 2 x 4 m 81 2 x 9 m 18, 4. x 9 36 ,

2. x 4 x 9 72. Cover four squares, DOOTO four. pants.



Priem Numbers Student Worksheet #5

'
4

2 , 4
.

7

I

8

.

9 10

11 : iz .' 13 14 15 16\ 17 la 19 20

,

21 22 23 24 25

,

26 , 27 28

.

29

31 32 c 34
_

35 , 36
I

37' 38 39

.
41 42 43 44 45

.

4 47 48 49 50

4

51e, -, 52 53 54 ,

,

55 56 57 58 59 60

,

61 62 63 64 .65 66 67 68

71 , 72 73 74 75 76 77 78 79 80

s,

81, 82

,

83
1.

84 85

.

86 87 88

,

89

.

90

91 92 93 94 95 96 97 98 99 100

'74 U. of DNIL



Prime Numbers Aotivity Sheet #6

A
/
In ordr to perform certain mathesatioal operation., it is some-

'times helpful to kmo! tho prime factors of, oomposite numberso.By

dividing prime nunbers into the given number, we can arrive at the

prime factors. This can be done 1 beginning with the smallest prin.

factor and-forming a network ortroe.

For examples

682

4

Factors 'axles 2, 2, 11,

Three rules are helpful in'finding prime factories

1. Two is a factor of all evn numbers.

2. If the sum of the digits,of a number are divisible by three,
three is a factorlof the number. (562 is divisible by 3
ince 5 + 8 + 2 15 and 15 is divisible by 3.)

3. Five is a factor of all numbers ending in five or sero.

Complete Student Worksheet #6.

4

ID '74 Id of DML
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Prism Numbers Student Workshet #6

4

Liet the first 15 elements of the'sets I, T and F where'

gm even nuabers T numbers divisible by three ,

m _numbers divisible by five

_ as

List the,set of digits oommton ti; all even numbers.

Is 07 divisible by 3? How oan you decide, without dividing three into

237? ?

?actor each of the following into primes, using faotor trees.

32

420

p.

11

30

. 0 '74 U of DML
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Pri.me Numbers

4.

raguasi
Number of players. Tw;dor more

Materielss Deck 4 NUMBER cards
Deck of PRIME cards

Activity Sheet #7

Object of the games 'collect five piles of prime factors for a iumber.

Rules.

,Deal-eeven carde to each OleYer free the'lRINI deck. Dealer then

over-five cards from the NUMBER deck in.the middle of the table,

yer to the left of the dealer begius play by placing one of his

cards next to a nuaber on the table:. The card must'be.a prime factor

of the number, he then draws a card from the PRIME dock to complete his

'play. If he has no prime fictors for the-numbers on:the board, he.must

"paps". The player who puts down the' last "rime factor for a nUriber

collects the pile of cards (the,NUMBER oards and PRIME cards) and places

them 1.0 front of.him. qf then turns over another NUMIER clad and places

it in the middle.of the table.

The first player to accOmulate three stacks is the winner.

too
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?rims Numbers

Yind tho prime factors of the folioming numbers. .1r.ite your answer
4

as a prdduot of.prime factor*.

1. 27

2.. 85

3. 83

4. 260

5. 246

97

7. 3724 .

8. mlil

128 .

10.

It

72
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